[Value of four-dimensional echocardiography combined with speckle tracking technique on the assessment of right heart function and prognosis in patients with pulmonary arterial hypertension].
Objective: To investigate the value of four-dimensional echocardiography combined with speckle tracking technique on the assessment of right heart function and prognosis in patients with pulmonary arterial hypertension (PAH). Methods: In this prospective study, 51 patients with PAH diagnosed by right heart catheterization in east hospital and south hospital of Renji hospital affiliated to school of medicine of Shanghai Jiaotong University from September 2015 to July 2017 were enrolled as PAH group from July to November 2017. Meanwhile, 26 healthy volunteers with age and sex matched with pulmonary hypertension patients were recruited as control group. The patients were aged (45.8±15.5) years old in PAH group, and there were 6 males and 45 females. The healthy volunteers were aged (45.4±14.6) years old in control group, and there were 4 males and 22 females. Two-dimensional and four-dimensional echocardiographic images were obtained to measure the structure and function of the right heart. The myocardial strain of each ventricle and atrium was measured by sparkle tracking. The patients in PAH group were followed up from July 2017 to August 2018 to observe the endpoint events including all-cause death, re-hospitalization, and clinical deterioration. Results: There were significant differences in two-dimensional echocardiographic parameters(including tricuspid annular plane systolic excursion (TAPSE), right ventricular area change fraction (FAC), and right ventricular systolic pressure (RVSP)), speckle tracking parameters (including global longitudinal systolic peak strain of left ventricle (LVGLS), global longitudinal systolic peak strain of right ventricle (RVGLS),left atrial reservoir function(LASr), left atrial conduit function (LASc), left atrial pump function (LASp), right atrial reservoir function (RASr), right atrial conduit function (RASc), and right atrial pump function (RASp)), and four-dimensional echocardiographic parameters(including right ventricular end diastolic volume (RVEDV) , right ventricular end systolic volume(RVESV), right ventricular stroke volume(RVSV), right ventricular freewall longitudinal strain(RVLSf), interventricular septum longitudinal strain(IVSLS), right ventricular ejection fraction(RVEF)) between control group and PAH group (all P<0.01 or 0.05).Spearman correlation analysis showed that RVEF was correlated with 6-minute walking distance (r=0.540, P<0.001), B-type natriuretic peptide (r=-0.545,P<0.001), New York Heart Association (NYHA) cardiac function classification(r=-0.583, P<0.001), TAPSE(r=0.595, P<0.001), LVGLS (r=-0.461, P=0.001) ,LASc (r=0.453, P=0.002) ,RASc (r=0.532, P<0.001) ,RVESV (r=-0.418, P=0.004) , RVSV (r=0.351, P=0.017) , and IVSLS (r=-0.450, P=0.002) . Pearson correlation analysis also showed that RVEF was correlated with FAC(r=0.579, P<0.001),RVSP (r=-0.442, P=0.002) ,RVGLS (r=-0.521, P<0.001) , LASr (r=0.483, P=0.001) , RASr (r=0.617, P<0.001) , RASp (r=0.513, P<0.001) , and RVLSf (r=-0.592, P<0.001) .After a follow-up of (10.4±2.7) months, there were 4 all-cause deaths, 5 re-hospitalizations and 5 clinical deterioration. Multivariate Cox regression analysis showed that increased RVEF was independent protective factor for end-point events in PAH patients (HR=0.702, P=0.043), and increased RVSP was independent risk factor for end-point events in PAH patients (HR=1.083, P=0.017). The receiver operating characteristic (ROC) curve showed that RVEF and RVSP could be used to predict the end-point events in PAH patients. The area under the curve (AUC) was 0.835(P=0.001) and 0.820(P=0.001), respectively. Conclusions: RVEF measured by four-dimensional echocardiography is correlated with right ventricular function parameters measured by two-dimensional echocardiography and can be used to estimate the prognosis of PAH patients. The right atrial and left atrial function assessed by speckle tracking can also reflect the right ventricular function to a certain extent.